Total synthesis of a tyrosine suppressor transfer RNA gene. XVII. Transcription, in vitro, of the synthetic gene and processing of the primary transcript to transfer RNA.
Primer- and promoter-dependent transcription of the synthesis gene had been studied. Primer-dependent transcription gave, as a major product, an end-to-end transcript which was strand-specific. The transcript was characterized rigorously by two-dimensional separation and analysis of the oligonucleotides formed on digestion with T1-RNase and pancreatic RNase and by nearest neighbor analyses of the oligonucleotides obtained when different alpha-32P-labeled ribonucleoside triphosphates were used as substrates. Minor products accompanying the major transcript were characterized similarly. The major transcript, when treated with an Escherichia coli S-100 extract, was processed to the tRNATyr with correct 5'- and 3'-ends. The nucleolytic cleavages occurring at the 3'-end were characterized. In promoter-dependent transcription, transcription of a restriction fragment containing phi80psu+III gene and the synthetic gene with and without the promoter were compared. Transcription of the synthetic gene was promoter-dependent and strand-specific, the initiation of transcription occurring at the same point as previously found in vivo. Although the synthetic gene contains only 16 base pairs corresponding to the natural sequence following the C-C-A end, processing of the transcript at the 3'-end occurred normally, the endonucleolytic cleavage being followed by exonucleolytic cleavages. The products of promoter-dependent transcription were completely characterized. An examination of the base modifications of the primary transcript during treatment of the latter with E. coli S-100 extract showed couplete modification of uridine to pseudouridine and partial methylation of uridine to ribosylthymine in TpsiCG sequence and partial formation of pseudouridine in the anticodon loop. However, hardly any formation of 2'-O-methylguanosine or of 2-methylthio-6-isopentenyl adenosine could be detected.